NADP(+)-specific isocitrate dehydrogenase from oleaginous yeast Yarrowia lipolytica CLIB122: biochemical characterization and coenzyme sites evaluation.
NADP(+)-dependent isocitrate dehydrogenase from Yarrowia lipolytica CLIB122 (YlIDP) was overexpressed and purified. The molecular mass of YlIDP was estimated to be about 81.3 kDa, suggesting its homodimeric structure in solution. YlIDP was divalent cation dependent and Mg(2+) was found to be the most favorable cofactor. The purified recombinant YlIDP displayed maximal activity at 55 °C and its optimal pH for catalysis was found to be around 8.5. Heat inactivation studies revealed that the recombinant YlIDP was stable below 45 °C, but its activity dropped quickly above this temperature. YlIDP was absolutely dependent on NADP(+) and no NAD-dependent activity could be detected. The K m values displayed for NADP(+) and isocitrate were 59 and 31 μM (Mg(2+)), 120 μM and 58 μM (Mn(2+)), respectively. Mutant enzymes were constructed to tentatively alter the coenzyme specificity of YlIDP. The K m values for NADP(+) of R322D mutant was 2,410 μM, being about 41-fold higher than that of wild type enzyme. NAD(+)-dependent activity was detected for R322D mutant and the K m and k cat values for NAD(+) were 47,000 μM and 0.38 s(-1), respectively. Although the R322D mutant showed low activity with NAD(+), it revealed the feasibility of engineering an eukaryotic IDP to a NAD(+)-dependent one.